EXPANSION   OF   GASES
ing pump by means of the tube LL' full of pumice stone moistened with sulphuric acid.
The determination is in other respects carried out exactly as with the former apparatus: the two menisci are followed with two cathetometers. The instrument which follows the meniscus of the long column is placed on an upper floor, through the planking of which the iron tube passes.
The tubes bear marks at chosen distances which have been measured with the greatest care by means of one of the cathetometers placed for this purpose upon high supports made as firm as possible and upon which the observer doos not rest. The very sensitive spirit level of the cathetometer, moreover, enables one easily to judge if the condition of steadiness is satisfactorily secured.
Mercury thermometers with large bulbs are arranged along the mercury column and indicate its temperature,
The bulb used in these determinations was one of thick glass which I had blown for me at the glass works of Choisy-le-Roi. The walls of the bulb were about 3 millimeters thick and were practically uniform throughout. The coefficient of expansion of this bulb was determined from another smaller one, blown at the same time, of the same material, and having almost the same thickness of glass; it was found to be 0.002130 between 0° and 100°.1
The bulb used in the experiments on the rate of expansion of gases held 5864.45 gr. of mercury at 0°, apart from the capillary stem.
Finally, there is a factor which we must know in order to be able to calculate the rate of expansion of air from the results of experiment: this is the increase in the capacity of the bulb through the variation in the pressure upon the gas at 0° and at 100°. This variation would be difficult to determine perfectly accurately, but it is easy to obtain an approximate figure.
To this end the bulb was filled with water to within a short distance from the end of the capillary stem, and this end was then
1 The data of this determination are the following:
P = 1265.647 gr.                Hi — 768.50 mm.
p =     19.783                      3Tl = 100.13°
131re -J- actual si^e,
